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PURPOSE: To obtain the subject composition having a low dielectric constant and a 
high-frequency constant, also having a favorable electromechanical coupling coefficient, 
easy to process elements therefrom, and free from environmental problems. 

CONSTITUTION: A piezoelectric ceramic composition of general formula 
(NaXK 1 .X)(Nb 1 .YTaY)0 3 (0.2<X<0.8; 0.0<Y<0.5). Besides, this composition is 
incorporated with 0.01-2.0wt.% of at least one kind of primary transition metal compound. 

COPYRIGHT: (C)1995,JPO 



DC1D: <.IP 407n«9094A A I •» 




ff l < . 




(19) B*B^fflFJf <JP) (12) & §f| 4# f^p & $H (A) (ll)^itaiB^M#^ 

#M¥7-82024 

(43)&BBB 7 ^(1995) 3J?28B 



<51)IntCI. € 




F T 




C0 4B 35/495 








H0 1L 41/187 












CO 4B 


35/00 J 




9274 -4M 


HO 1 L 


41/18 1 0 1 J 








M«9iOfft2 FD (^3 1) 




^¥5 - 248728 


(7i)tfJWA 


000006231 










(22)tbK£B 


¥/3c5^(1993)9£8B 




^^fB9*rfJ^^-TS26#10^ 






(72) m\m 










^^ra^CrtT^-T§26#10^ #5* 






























































<74)ft3SA 


irm± mm 



<54) mmnzm &&&&&&& 



(57) mm 

o & t >^te«a§g8j&*& & *§^-r * c £ £ g w £ . 

(NaiKi-O (Kbi-iTai) O 

3 

0. 2£X£0. 8 

o. o^y^o. 5 

w^wo. 01-2. oms%iz^^><t^^j^T 



OCID: <JP_4O7O82024A I > 



—149— 



1 

-j&jS : (NaiKi-i) (Nbi-vT 

aO O s 

0. 2^X^0. 8 
0. O^Y^O. 5 

<F>GGWtfO. 0 1-2. 0mS%f::£c£>J;5£:£I^T 
[ O 0 0 1 J 

Atm-fe^Sy 2y<<)V9. JBE^-fe^ y^fg 
[0 0 0 2 ] 

(P b (Zr, T i) Os) t**»tr*M 

CO 0 0 3] -rLT, C*lfc©J£*«SSttJ«toiLT, 
WAtf. Pb (Zr, Ti) OaCOPb^-^^Ba, 
Sr. Ca/ifO ■.tiita^Tiff&L/ifetfX ££^1* 
P b (Z r, T i) 0 3 (C35H^i:LT, Pb (Mn 
• 3 Sb> .) Oj^Fb (Mnl/iNbi/i) OaSrlSig;* 

CO 0 0 1] 

[fcWAWftb«k:)<ht"£>Kja] Lrt*U Pb (Zr, 

[0005] ^?>f&i?)\,u>m&-?\ts ^tom 

iifcj&fcfttt 2 0 0 0Hz - mfSffi-C* 0 , « A , 1 0 
[0 0 0 6] S&fc. aU3WCfi&«Tfc*Pb£6 0 

[ooo7] #iB§giEte, ±gerajgA£a?&T*fc<&*e 



(2) «r»W7-8 2 0 24 

c***no3fic^jB£««»*a/a4fe€:a«r * j: t s e n 

[0 0 0 8] 

■— tet: (NaiKi-i) (Nbi-iTai)Oi 

T^sn, ao„ bote— toM-oxxtxy*^ 

0. 2^X^0. 8 
10 0. O^Y^O. 5 

[0 0 0 9] *«m2<D^^CDJSEmSK«taj««& 

^•© / >&<i:'biife. -£0>M*#*o. oi- 
[ooio] ^ksbi <Djzw<D&t&mni&i&mz&\,> 

X, X CTiMrtN aOt^W) £0. 2 — 0. 8t 

[0 0 1 1] Y (t^Ta©^*) & 

0. 0-0. 5ilfcoil YtJ*0. 5£8>L*£ffia 

£ £ < fc* Z. £ \Z £ 5. 

[0 0 12] *s^2©»§gcojE*ag§mj*«j 
ic^ur, «-ffl»*«*^tyft^tt^>«c<it>ia 
*W*J:3l:Lfc©lt TlOj.-MniOittifO 

[0 0 1 3] *LT, Zr&mmG&O. 0 1-2. 0 

jBE*tt3&*e^A/^ak#$nr. 2. 

[0014] 

[0 0 15] IliJUMiLT, K 2 C0 3t L i z 

40 COa, NaiCOa, NbjOs, T i O?, Mn 2 Oj$ffi 

U *&tl^a«4fl«ttML&«, 7 0 0-9 0 0tT 

frofco ^tC ^n$:7 5 0- 1 0 0 0 ks/cm2<7>J£;ft 
-C«gi 2mn, 2naCDR«»Cia»L*:«, 10 

0 0-1 2 5 OVtoM&V&iiSL&irte^ mp]£M 



—150— 




(3) 



4$BfI¥7-8 2 0 24 



[obi6] ^ut> z.<Dm$m&v>&w m^m) 
1 5 o~2 o ox:<Dm&*'f 

3 - 5 k V/mm(DOiuft®JEE<£: 3 0 #PeiraDLT#^*2Ui 
*16U Et^R« (St**) 

[ooi 7] ^it, cne>co^am^2§R« (t***) 



[0 0 183 
Ml] 







tt J5£ (not) 














X 


Y 


T i O, 


Mn*Oa 


« r 


kp 


k t 




f-TC 














(96) 


{%) 




(PPm/"C) 


1 


0.5 


0.0 


0.0 


0.0 


ISO 


30 


36 


3520 


-100 


2 


0.5 


0.0 


0.0 


0.5 


280 


43 


43 


3480 


-120 


3 


0.5 


0.0 


0.5 


0.0 


250 


40 


41 


3450 


-80 


4 


0.6 


0.0 


0.0 


1.0 


300 


46 


45 


3450 


-50 


5 


0.6 


0.0 


1.0 


0.0 


270 


42 


44 


3440 


-100 


6 


0.4 


0.0 


0.0 


0.5 


200 


27 


33 


3500 


-200 


7 


0.4 


0.0 


0, 0 


1.0 


220 


30 


35 


3490 


-120 


8 


0.5 


0.1 


0.0 


0.5 


330 


48 


50 


3450 


-10 


9 


0.5 


0.2 


0.0 


0.5 


360 


45 


46 


3420 


+60 


10 


0.5 


0.3 


0.0 


0.5 


400 


39 


42 


3390 


+150 


11 


0.4 


0. I 


0.0 


0.5 


300 


40 


43 


3480 


-10 


12 


0.4 


0.2 


0.0 


0.5 


340 


37 


40 


3450 


♦80 



[0 0 1 9] 3M \Ztt^Xo\Z, C0>9E914>MM£*> 

^4*afii:^v»m t ran 5 0 — a 0 0. k p*« 

2 7-48%. K t #3 3-5 0%. J3&$0Ofc#3 3 
9 0-3 5 2 0, f-TC^- 2 0 0— + 1 5 OOii 

[0 0 2 0] 75:43. *0&03©J5E«fcffiffiJ&4fcte, ±12 
[0 0 2 1] 

#»J5fc«te, — IS« : (NaiKi-i) (Nbi-vTat) 
2^X^0. 8, 0. O^Y^O. S<DWm\Z$>*&5 



[0022] ±tc, *mm2<Dmm<DEE*m®i&tfi.vs 
30 tfiO. 01 — 2. o3Lmx\zuz>j:ou.pfe~c&mL,x 

[0 0 2 3] Lfc^-sT, *0»^(DJEm»ffi^(3 

[0 0 2 4] ««ft«»3&ttt*©^^>»^3 
>KIB»<OflEfieSfa^tttJ:0**^ (191. 5«) £ 

[0 0 2 5] SSfc, *Btf*lCPb**^bfc^OT, 

p b tfi&m tsnzzt \zx -B»«traa<z>»*&i»jtr s 



Vim- ^ ^mrtqor»o^A I «. 



—151— 



